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Abstract 

The life history and habits of Nascioides enysi (Sharp) are described. The 
ecological relationship between the insect and its host is examined and the possibility 
of biological, silvicultural and chemical control of the insect is discussed. 


Introduction 

Nascioides enysi (Sharp) is one of two buprestids native to New Zealand. It 
has a host range limited to the 5 species of Nothofagus Blume (Fagaceae) endemic 
to New Zealand. Adult beetles are active between late October and February and 
eggs are deposited in bark fissures and under bark scales of host trees. The larval 
stages feed in the cambium/phloem layers and pupation occurs in the bark. First 
discovered by J. D. Enys in Canterbury Beech forests, it was described by Sharp 
in 1877, from specimens sent to him by C. M. Wakefield, of Christchurch. In 
the 90 years since its discovery, many instances of its presence in the bark of dying 
and dead beech trees have been recorded (Miller, 1925; Dumbleton, 1932; 
Hudson, 1934). 

This study was done between 1956 and 1958, material being obtained from 
the Kaimanawa Ranges, east of Lake Taupo, from various localities in Nelson 
Province and from the vicinity of Lake Manapouri. Laboratory tests were com¬ 
menced at the Forest Research Institute, Rotorua, and continued at Nelson and 
Reefton, where most of the data were obtained. The preliminary results, presented 
herein, in many instances, merely point the way to further lines of research. 


Synonymy 

There has been some confusion as to the correct spelling of the specific name. 
Whereas Dumbleton (1932) and Hudson (1934) have used “ enysii”, reference 
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to the original papers of Sharp (1877) and Kerremans (1903) do not support 
this version. The following is therefore the synonymy: 

Buprestis enysi Sharp, 1877, Ent. Mon. Mag. 13: 193. 

Nascio enysi Hutton, 1903, Index Faunae N.Z., 153. 

Nascioides enysi Kerremans, 1903, Wytsman, Gen. Insect., 12: 147. 


Rearing Methods 

Oviposition has been obtained in the insectary by placing several pairs of beetles 
in a quart jar in which a short section of a freshly-felled, sapling trunk rests on a 
layer of sphagnum moss. The small log is examined for buprestid eggs before use. 
Selection of logs with rough bark or crevices will ensure the presence of favoured 
oviposition sites. The top of the jar is then covered with gauze and a screw cap 
(without centrepiece) fitted. A sprig of beech foliage slightly dampened is added 
and replaced each day. Jars so arranged, are placed in the sun each day, until 
maximum activity by the beetles is observed. The beetles should not be exposed 
to excessive temperature by leaving the jars too long in direct sunlight. Alterna¬ 
tively, if an artificially heated room is available, temperatures of 75° to 80° F. will 
give satisfactory results without exposure to sunlight. Once adequate oviposition 
is obtained the small logs may be removed and replaced by others to ensure both 
continued oviposition by the beetles and a number of specimens for subsequent 
studies on the immature stages. The sphagnum moss acts as a barrier between 
the beetles and any excess moisture which may collect in the bottom of the jar, 
as well as giving a ready foothold to beetles which may fall to the bottom of the 
jars. 

A suitable supply of adults can be obtained by selecting trees, having a high 
population of late-stage larvae and pupae, in early October. If these are removed 
to the insectary, and kept at about 70 F. many adults will emerge from them in 
early November. 


Life History and Habits 

Emergence. The adults (Fig. 1) preparing to emerge, construct, in the bark, 
oval exits measuring 2.5mm x 3.6mm. They may then return to the pupal 
chamber until external conditions are satisfactory. Earliest emergences are usually 
in the last week of October, and a peak occurs by the second week of November. 
In wet, cool seasons, emergence is more haphazard and no definite peaks are 
recorded. Emergence is completed by early February and adults are seldom found 
alive after the third week of this month. Daily emergences begin at about 9.0 a.m., 
or when the temperature exceeds 60° F., with light intensities also increasing. 
Emergence continues until about 6.0 p.m. if the temperature remains favourable. 
Two daily peaks of emergence, one at about 12 noon and one at about 4.30 p.m. 
are usual, and females emerge in greater numbers than males between 11.0 a.m. 
and 1.0 p.m. with males predominating at all other times. In the lower tempera¬ 
ture range up to 63° F. many females and a few males fall to the ground on 
emergence and die in a few hours. At higher temperatures a majority successfully 
reach beech foliage and commence feeding. Emergences seldom occur from bark 
surfaces exposed to the sun and the sex ratio is approximately 1:1. Males may 
be distinguished from females by their reddish frons (Stuart, 1955), and though 
teneral adults may be reddish in colour at first, this soon changes to dark, metallic 
green. There appears to be some variation in the size of the orange-gold spots 
on the elytra, with locality as beetles taken near Lake Manapouri had smaller 
spots than is usual for more northern individuals. 
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FIG. Z. LARVAL INSTARS OF NASCIOIDES ENYSI SHARP 

AS INDICATED BY MEASUREMENT OF A COMPLETE LIFE CYCLE 
SERIES OF MONTHLY COLLECTIONS IN 1956, 1957 & 19S8. 

Post-emergence Activity. First flights by N. enysi are not more than 100 
feet in length and often end on tree trunks or logs, whence they reach satisfactory 
foliage by further flights and periods of crawling. When feeding, a definite prefer¬ 
ence is shown for beech foliage, the leaves of other species such as Coprosma spp., 
Quintinia sp., Weinmannia racemosa Linn, f., Myrtus bullata Soland., and Neo- 
panax spp., are not damaged when placed in cages with beetles. A further 
preference for the older, firmer beech leaves is noticeable, buds and new leaves 
rarely being damaged. As the beetles feed on the margins of the leaves, it is prob¬ 
ably easier for them to eat the stiffer, more mature ones. There is also an indica¬ 
tion of a tactile response by beetles to mature leaves which appears to be related 
to the ability of the beetles to cling to the surface of the leaves during feeding. 
Tests with soft immature leaves gave strong evidence that beetles cannot gain an 
adequate foothold to permit chewing. Starved beetles die within 2-10 days, com¬ 
pared with a life-span of 36-74 days when adults receive adequate food. Feeding 
is usually necessary before mating and oviposition take place, the greater part 
of each day being spent in the foliage of the trees. This probably accounts for the 
frequent paucity of adults on the trunks and branches of trees. An adult of 
N. enysi , during feeding, destroys about half an average-sized red beech ( Notho - 
fagus fusca Oerst.) leaf per day, but damage on any day is usually spread over 
several leaves. With an average lifespan of about 50 days in good conditions, each 
beetle will destroy 20-25 leaves, representing quite significant defoliation during 
outbreaks. Partly damaged leaves do not appear to fall prematurely, except when 
most of the leaf has been destroyed. Water is taken from leaf surfaces after rain, 
and beetles will also feed on sap exudations from the cut ends of stems and 
branches. Except for the restriction of feeding to older, firmer leaves, no real 
preference has been shown for the leaves of any single species of Nothofagus. 
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Once adults have fed upon foliage for a day, a relatively consistent pattern 
of activity, which appears to be correlated with temperature fluctuations and light 
intensity, may develop. Little or no activity occurs below 50° F. unless the beetles 
are artificially stimulated, but from 50-54° F. crawling and short flights take 
place. Feeding begins at about 55° F., mating at above 61° F., and oviposition 
above 72° F. All of these temperatures were recorded in the laboratory, with light 
intensity increasing. With light decreasing, the temperature, in almost every in¬ 
stance, must be higher to obtain the same response. It is interesting to note that, 
while emergence of adults usually occurs at temperatures above 60° F., activity 
after emergence takes place at lower temperatures. 

Mating. Mating takes place in the foliage of the trees between 11.0 a.m. and 
6.0 p.m. No mating occurs until the beetles have been feeding for several days, 
earliest mating being recorded on the third day after emergence. Periods of 
copulation, varying from 1 minute to 5 hours, have been recorded, but it is signifi¬ 
cant that no oviposition occurs until females have copulated for at least one 
period of 20 minutes or more. Thus the shorter times recorded may be considered 
as insufficient to stimulate oviposition, and this may imply that the sperma- 
thecae need to be filled before females will commence oviposition. Females appear 
to select either the male partner or the time when successful copulation takes place, 
and it seems that they require a minimum period of feeding and sun-basking before 
they will copulate. Both males and females remate indiscriminately and frequently 
after initial oviposition. Female behaviour followed the pattern of feeding, mat¬ 
ing, feeding, ovipositing and feeding, in that order, during the day. 

Oviposition. Oviposition does not occur until a week or more after emerg¬ 
ence, and 2-4 days following copulation, and no eggs are laid before 11.0 a.m. 
or at temperatures below 72° F. In the temperature range 72-76° F. light intensi¬ 
ties approaching full sunlight are required before oviposition commences. At 
higher temperatures, up to 85° F., eggs are laid in shaded conditions. This 
temperature relationship is probably the reason for sun-basking, which is a well- 
known activity of buprestid beetles. 

If females are exposed in glass jars to full sunlight for several 2-minute intervals, 
alternating with equal periods of shade, they will oviposit at lower temperatures 
and light intensities than those held under continuous shaded conditions. Thus, 
adults probably obtain the necessary body temperature and light stimulus which 
enables them to lay eggs in the cooler parts of the forest, by sun-basking on the 
foliage and trunks of exposed trees. 

In high light intensities, the eggs are usually laid in a band along each side 
of the full-light area of the tree trunk while in shaded conditions, eggs may be laid 
anywhere on the trunk or branches of the attacked tree. The eggs, when first 
deposited, are cream or white about 0.85-1.15mm long, and 0.45-0.65mm wide. 
They have a somewhat pebbled chorion, and are usually laid singly or in groups 
of 2 or 3 under the largest bark scales, in narrow* bark fissures, just large enough 
for the ovipositor to be inserted, and under the protruding bark scales, along the 
rims of wider cracks and holes. Females, when ovipositing, are characteristically 
furtive in behaviour. They search the stem for suitable egg sites by walking hesi¬ 
tantly along, variously extending the very flexible telescopic ovipositor. When 
a suitable site is found, the ovipositor is inserted to full length, the beetle remain¬ 
ing stationary for about one minute while the egg is laid, then running rapidly 
away from the site for some distance. After a few minutes, she may slowly return 
to the same spot and oviposit again. Eggs may, therefore, be located on a bark 
surface by watching the activity of ovipositing beetles, for though eggs are not 
laid on every occasion that the ovipositor is fully inserted into bark fissures they 
are deposited wherever a female is observed to run away from an oviposition site. 
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The eggs need not be removed from the bark to enable the incubation period 
to be determined, for at eclosion the young larvae bore through the chorions 
directly into the bark, the egg cases, being packed with brown frass in the process, 
causing a marked colour change. The eggs, when laid, are invariably placed so 
that the developing embryo is facing the bark and the embryo, before eclosion, 
is bent in half within the chorion and therefore is approximately twice the length 
of the egg. The average incubation period is 34 days, with a range from 29-39 
days when temperatures vary between 42° F. and 79° F. 

Larval In stars. The morphology of the larva of Nascioides enysi has already 
been described (Dumbleton, 1932), though Figure 25 should be substituted for 
Figure 11 in his paper. Measurement of 700 larval head capsules, from 2 annual 
series of monthly collections, indicates the presence of 6 instars in the develop¬ 
ment of Nascioides enysi (Fig. 2). The average head capsule widths in milli¬ 
metres for each instar are 0.20, 0.37, 0.63, 0.91, 1.28 and 1.63, showing that 
greatest growth occurs between instars 4 and 5, and 5 and 6. The periodic 
examination of larvae during rearing experiments in the laboratory, and the 
examination and measurement of the dimensions of larval tunnels in infested bark 
supports the evidence obtained from head capsule measurements. 
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F1G.4. THE LIFE CYCLE. OF NASCIOIDES ENYSI SHARP 

ILLUSTRATING THE CARRYING OVER OF PART OF THE LARVAL 
POPULATION TO THE NEXT YEAR. 


Larval Habits. Following eclosion, the larva enters the bark and penetrates 
to the phloem, wherein it feeds until preparing to moult. The mine varies in 
size for each stage, as follows: 


Instar 

Mine Width (mm) 

Mine length 

Tree Tissues Damaged 

I 

0.3-0.5 

35-80 

Outer bark and phloem 

II 

0.9-1.2 

40-60 

Cambium and phloem 

III 

1.7-2.1 

40-70 

Outer sapwood/inner bark 

IV 

3.1-4.0 

35-80 

Outer sapwood/inner bark 

V 

6.0-7.0 

40-80 

Outer sapwood/inner bark 

VI 

7.0-12.0 

50-100 

Outer sapwood/inner bark 
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The mines are seldom straight for any distance, the general pattern being 
meandering, with a characteristic doubling back from the moulting chambers in a 
direction parallel to the previous mine (Fig. 3). The first-stage mines, unless 
numerous, do not appear to cause much damage, the cambium being seldom pene¬ 
trated. They appear as dark red or black lines in the bark. Thus it is usually in 
this stage that the tree, if vigorous enough, can arrest N. enysi attack. The first 
instar is usually present in the field from mid-December to April. 
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Fie.5. THE REDUCTIONS OF POPULATIONS OF NASCIOIOES ENYSI SHARP BY NATURAL CONTROL 
FACTORS SHOWING THE EFFECT OF LARVAL COMPETITION IN THE EARLY STAGES OF LARGE 
POPULATIONS. THE DATA REPRESENTED IS THE MEAN POPULATION COUNTS FROM RANDOM COLLECT¬ 
IONS OF SQUARE FOOT BARK. SAMPLES FROM EPIDEMIC & ENDEMIC INFESTATIONS. 


In feeding, the larva moves the head and thorax from side to side and up and 
down, thus forming a tunnel which is almost rectangular in cross-section, but hav¬ 
ing the short sides convex. It is the lateral movement of the head and thorax that 
probably determines the meandering pattern of the mine. When ready to pupate, 
the sixth-stage larva constructs the pupal chamber in the bark. It then ceases feed¬ 
ing and when all food is eliminated from the gut the colour changes from dark 
cream to a lighter cream and the fat bodies become noticeable through the larval 
skin. The abdomen shortens and widens, and the prothorax wrinkles. On the ninth 
or tenth day, following the cessation of feeding, the pupa can be seen lying within 
the last larval skin. On the tenth or eleventh day, a longitudinal rupture occurs 
in the dorsum of the prothorax and within the V-shaped suture. This is followed 
by a transverse rupture behind the larval head capsule, forming a T-shaped open¬ 
ing through which the pupa emerges in about 24-48 hours. The pupae vary in 
size, according to the size of the larvae from which they develop, and the pupal 
period is 24-44 days, averaging 29 days. The pupa, at first creamy-white, has been 
illustrated by Dumbleton (1932). About eight days after pupation the eyes become 
pinkish, and on the tenth day they are almost black. The head capsule begins to 
darken two days later, the frons, vertex, scapes of antennae and mandibles being 
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Plate 1 



Upper: The inner surface of infested bark, showing the oviposition site (A), the mines of 
larval instars (1-6), and the entrance to the pupal chamber (P). 

Lower: Adults of Nascioides enysi Sharp ( $ $ 9 ) and a pupal cocoon (C) of its parasite, 

Doryctes pallida Gourlay. 










No. 11 


Morgan —Biology and Behaviour of the Beech Buprestid 


165 


first to pigment. The prothorax and the joints of the legs colour next, followed 
by the venter, tarsi, wing cases and antennae. The last structures to develop colour 
are the abdominal tergites. The colours are greenish, metallic and iridescent. 
Development is completed in about 26-29 days from the commencement of pupa¬ 
tion, and adults then rest within the pupal chamber for several days before boring 
out of the bark. 

The life-cycle occupies one or two years (Fig. 4). There is limited evidence 
of a relationship between bark thickness and length of the life-cycle. In bark less 
than A inch thick, the life-cycle is usually completed in one year. In thicker bark, 
few beetles emerge in one year, the majority maturing in two years. One instance 
of one year emergence from logs of Nothofagus fusca Oerst., but no emergence 
from Nothojagus truncata Cock, in the same period has been recorded. There 
does not appear to be any difference in the size of beetles from the one-year and 
two-year broods. 


Discussion 

I. Ecology 

Factors Contributing to Decrease in Numbers of N. enysi. 

A cold, damp spring appears to spread the emergence of N. enysi over the whole 
flight period from October to February in any locality. Fewer adults emerge in 
such seasons and deaths occur within the pupal chambers. In warm, dry seasons, 
the local emergence is usually over in about three weeks, and adults appear to live 
about twice as long as in cold seasons. There is apparently no parasitism or preda¬ 
tion of adults, but a small percentage of them do not emerge. These do not com¬ 
plete development, and in many instances excessive moisture is noticed in the pupal 
chambers concerned. In test tube rearings, where moisture in the tubes is varied, 
a fairly high relative humidity (about 75 per cent) appears to be necessary before 
development is completed. If conditions are too dry, the beetles cannot free them¬ 
selves properly from the pupal skin. Very wet conditions, with free moisture present, 
allow moulds to develop and appear to prevent proper hardening of the exoskeleton, 
so that wings and wing cases are sometimes stuck together. 

A small loss of population in the egg stage is probably due to unfertilized eggs, 
no parasitism or predation being recorded in this study. 

A larval parasite, the braconid Doryctes pallida Gourlay, has been recorded 
from N. enysi (Dumbleton, 1932), and confirmed during this study. The colydiid 
beetle Bothrideres obsolctus Broun, reported by Dumbleton (1952) as an ectopara¬ 
site of larvae of the cerambycid Tetrorea cilipes Wh. has also been recorded from 
N. enysi. B. obsoletus has been reared from a cocoon in a pupal chamber of N. enysi 
but few have been recorded over the period of this study. It would appear that 
the larva of B. obsoletus is probably a non-specific predator on insect larvae in the 
bark and wood of trees, and is therefore of reduced importance in the control of 
the beech buprestid. By comparison, D. pallida, a specific parasite, is readily 
obtained, both in insectary rearings from field-collected logs, and in the field. 
Population studies, using bark samples one square foot in area and taken at intervals 
of 3 feet along the trunks of infested trees, indicate that the braconid reduces 
endemic buprestid populations by 4-9 per cent. That this degree of parasitism 
increases during outbreaks of N. enysi is shown by collection records of 1,100-1,200 
parasites from single trees. Such records represent about 71 per cent, mortality in 
the buprestid population of those trees. A major factor in restricting the free in¬ 
crease of N. enysi is, no doubt, the vigour of the host trees. Many instances of 
buprestid attack, successfully resisted by trees in the first larval period, have been 
observed. Along with the effect of vigour must go the lack of damage to trees 
from factors such as wind, flood, drought and root rots. 


166 


Transactions — Zoology 


Vol. 7 


Large larval populations of Nascioides enysi are reduced by two other factors, 
the most significant of which appears to be larval competition in the second stage 
of development. In population studies, using square-foot bark samples from localized 
outbreaks, such as that in Hochstetter State Forest in 1957, the greatest number 
of eggs counted was 319 per square foot, but the greatest number of adults that 
emerged from the same bark was only 43. Where the number of eggs per square 
foot was 10, the number of adults that emerged was usually 8 or more. All counts 
were made on the bark after emergence was completed and represented actual 
counts of egg cases and adult emergence holes. This evidence indicated a marked 
effect from larval competition, and the examination of 50 samples of bark from 
10 trees in the Hochstetter area, and 70 from 10 trees in areas of low buprestid 
numbers, supported this view. The average figures for each stage of the life cycle 
appear in Fig. 5. The greatest loss of population appears to occur at about the 
eedysis to the second instar in high populations of N. enysi. As natural control 
factors do not show up until the later stages of development, the early larval mortality 
is considered to be due to intraspecific competition. Further support for this is 
indicated by the fact that such a loss of population is not found in small larval 
populations (Fig. 5). There is no doubt some mortality included here could be 
due to the early resistance of the tree to insect attack but, at the stage the samples 
were taken, no real assessment of the occurrence, or otherwise, of prolonged suc¬ 
cessive attacks on the trees could be made. It is probable, however, that successive 
attacks by buprestids ultimately weaken the trees concerned and make them sus¬ 
ceptible (see subsequent section). 

The other mortality factor of significance is a mould fungus belonging to the 
Family Entomophthoraceae. This fungus is very common in buprestids living in 
trees with very thick bark and particularly where they occur in cold situations. 
Reductions of the buprestid population by over 90 per cent have been recorded 
from square-foot bark samples. In such thick-barked trees the parasite Doryctes 
pallida seldom occurs. 

The desiccation and death of larvae are caused by exposure of thin-barked 
infested trees to the sun. In such trees, only those larvae on the southern or shaded 
side of the tree survive. Those in the exposed bark die and shrivel within their 
mines. 

Some pupal mortality has been recorded and is apparently due to unsuitable 
moisture conditions, while the colydiid, Botlirideres obsoletus, also kills larvae of 
N. enysi. 

Factors Contributing to Increase in Numbers of N. enysi 

Nascioides enysi is a secondary insect pest in beech forests, but apparently vigor¬ 
ous pole-type red beech ( N . fuse a) appears to succumb to successive waves of 
attack from adjacent areas where large numbers of the beetle occur. In general, 
however, it is necessary to find some other cause for the lack of tree vigour, which 
permits successful buprestid attack on host trees. Nascioides enysi appears to 
oviposit on any available beech tree, but those trees adjacent to forest areas having 
large numbers of the beetle present, are more heavily attacked than those further 
away. The larvae develop up to the end of the first stage, in both susceptible and 
resistant trees, the latter, apparently, preventing further development. Trees with 
trunks damaged during the spring and summer seem to attract gravid buprestid 
females. This damage may be caused by wind or by forest operations. 

Tree susceptibility to buprestid attack is probably a major factor in the in¬ 
crease in numbers of N. enysi. The causes of tree susceptibility to buprestid attack 
are probably many, but usually outbreaks of buprestids occur only after many trees 
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in a locality become susceptible to them at about the same time. Drought, wind- 
throw, and severe root upsets such as occur during serious earthquakes, floods and 
logging, are therefore most likely to be important to the development of beech 
buprestid outbreaks. The overmaturity of many trees in a locality may also give 
rise to larger numbers of buprestids, though all such susceptible trees do not appear 
to be attacked in the same year, some trees of apparently low vigour escaping severe 
attack for several years. 

Root damage during logging often results in serious root rot. Parasitic attack 
by Armillaria mellea (Vahl) Sacc. has been recorded on red beech (Gilmour, 1955) 
and some trees so attacked have been found successfully attacked by N. enysi. Root 
and butt rots by various Polyporaceae have also been found associated with suc¬ 
cessful N. enysi attack, the presence of these fungi usually being a sign of earlier 
wind damage or overmaturity in the trees concerned. Plowever, cases of trees with 
severe root damage and no N. enysi attack are also found. Records of patch-kill 
of the bark of trees, such patches producing buprestid adults without killing the 
tree, have also been obtained. 

Site also appears to affect tree susceptibility in some areas, and is therefore 
important in the development of buprestid outbreaks. The gravelly soils of the 
Maruia and other West Coast river terraces are notably unstable during floods and 
earthquakes such as the Murchison earthquake of 1929. Root troubles in the beech 
forests occurred following this earthquake and many trees died as a result of attacks 
by N. enysi. An outbreak lasting several years followed, and evidence of the pro¬ 
gressive insect attack and the resultant tree mortality could still be seen there in 
1958. There are inherent features in the host trees, such as shallow rooting 
systems associated with light crowns, which may render them susceptible to buprestid 
attack, particularly in soil likely to dry rapidly during short droughts, or scour badly 
during floods. Two of the host species ( N . fusca and N. truncata) appear to be more 
susceptible than the other three to upsets in their economy caused by droughts, 
floods, scale insect attack or other such influence. N. menziesii appears to be the 
least susceptible. The beech buprestid has been found successfully attacking trees 
with roots exposed by flooded creeks. It has also been associated with the death 
of trees which were heavily attacked by Coelostomidia pilosa Mask. Wind-damaged 
and windthrown trees are also heavily attacked by N. enysi. The Hochstetter out¬ 
break was caused by wind-throw. The success of attack by Nascioides enysi on 
beech trees appears to depend on which tree species is susceptible to attack at the 
time when the second larval instar of the beetle is developing. Where a majority 
of the trees of a locality is susceptible, tree mortality appears to be more or less 
in proportion to the numbers of each species present. Initially, however, red 
beech and hard beech may succumb in greater numbers, due to their apparent 
greater susceptibility to upsets in their economy. Just after the cambium of an 
infested tree is extensively damaged, the foliage yellows, and then turns brown. 
These dead leaves may be still on the tree when the beetles emerge but fall 
in the following autumn. Because trees are not always killed by Nascioides 
immediately following attack, living trees sometimes have beetle exit holes in the 
bark. Such trees often die as a result of further attack the next year. 


II. Possible Control Measures for N. enysi 
Silvicultural Control: 

Several factors contributing to increases in numbers of N. enysi may, by silvi¬ 
cultural techniques, be manipulated to reduce their effect. For example, there is 
a strong case for clear-felling any stand which is obviously prone to windthrow, 
followed by an effort to develop wind-firmness in the succeeding crop. 
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Features in the development of naturally-regenerated stands that make them 
subject to windthrow, are the tendencies to develop height, small, thin crowns and 
small, shallow rooting systems. It would appear justified to thin sapling thickets 
early in an effort to promote better crown and root development. More frequent 
but lighter thinnings could assist in maintaining lower numbers of Nascioides enysi 
as the stand would have a lower average temperature, less damage to residual stems 
might be expected from the fewer removals, and the stands should not be unduly 
affected by wind. All of these factors would tend to inhibit the development of 
N. enysi there, because of the unsuitable conditions for oviposition and the reduced 
number of susceptible trees. 

A further method may be considered in the utilization of mature stands which 
involves the felling and use of overmature trees for split produce before the stand 
is made available for saw-log production. This cleaning up of stands should take 
place at least four years before the areas are made available for logging so that the 
beech buprestid population emerging from the splitters’ logs and trees, and the 
better microclimate for oviposition in the area when it is logged, do not coincide. 


Biological and Chemical Control Possibilities 

Where the beech buprestid population is rising in a forest, possible means of 
control (other than silvicultural) are: 

(i) The mass-rearing of the braconid parasite, Doryctes pallida , in the insectary 
and its subsequent release in suitable areas. Under suitable conditions adults can 
be obtained in about three months and mated females could be released in appro¬ 
priate areas to increase the parasite population there. Buprestid larvae, suitable for 
rearing the parasite, are available at all times of the year so that the parasite popu¬ 
lation could be carried through until the spring. Releases could be made from 
September until March, depending on the locality, and could be timed to corre¬ 
spond with larval stages of the beech buprestid suitable for parasitic attack. Such 
a scheme could be relatively expensive as it would require temperature controlled 
insectaries and trained staff, neither of which is at present available in the main 
beech areas of New Zealand. The constant supply of host larvae could also pre¬ 
sent difficulties in some years. 

(ii) The long time spent feeding on the foliage of host trees by adult buprestids 
indicates that “ contact ” and “ stomach ” insecticides should be useful in reduc¬ 
tion of numbers during localized outbreaks. This would be particularly so in warm, 
dry springs when the peak beetle emergence is restricted to about three weeks in 
November. Studies on the use of Lindane against bark beetles (Moore, 1957; Lyon, 
1960) offer some promise for investigation here. 

(iii) Trap-trees, in certain localities, may also give worthwhile results. In the 
past the main objection to the use of trap-trees has been the unintentional increase 
of insect populations that result from the poor timing of their destruction. In New 
Zealand, where our exploitable forests are accessible all year round, properly timed 
destruction of trap-trees should be no problem. Moreover, the habits of the beetle 
are such that removal of the trap-trees, or the peeling off of their bark, may be 
done at any time between mid-February and late September in the year following 
their preparation. Trap-trees could be ringbarked at ground level in early October, 
and could be those trees that would be removed in the next thinning for mine- 
timbers or saw-logs. The removal of the heads of the trees in which buprestids 
could breed is the remaining problem. These could be peeled of their bark or 
dragged out into the sun to dry. 
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Summary 

Nascioides enysi (the beech buprestid) has a life-cycle extending over one or 
two years. The eggs are deposited in bark crevices and the immature stages develop 
in the inner bark grooving the wood only in the last four instars. Pupation takes 
place in the bark. Natural control is mainly dependent upon host-tree susceptibility, 
intraspecific competition in the early larval stages and the effect of two insect para¬ 
sites (the braconid Doryctes pallida and the colydiid, Bothrideres obsoletus) and 
a mould fungus (Fam. Entomophthoraceae). Of the two insect parasites, Doryctes 
shows some promise for manipulation in biological control programmes. In spite 
of this, silvicultural methods appear to offer useful ways of controlling periodic 
increases in the numbers of N. enysi. The objects of silvicultural control should be 
to develop vigorous stands of Nothofagus spp., minimise areas of overmature forest 
and to reduce wind-throw in sites such as the exposed gravelly river terraces of 
Hochstetter Forest. Such stands would resist buprestid attack by offering both a 
relatively small amount of material suitable for breeding and a microclimate un¬ 
suited to beetle behaviour, mating and oviposition because of the low temperatures 
and light intensities present. The significance of temperature in the behaviour of 
adult buprestids cannot be underestimated for it points the way to possible silvi¬ 
cultural practices which can assist in preventing outbreaks of the insect. 


Temperature data point also to the possibility of forecasting the probability of 
insect outbreaks based on the relative warmth and dryness of the months of Sep¬ 
tember and October. Such forecasting could be improved with information from 
surveys of winter damage to forests that may leave an unusual volume of susceptible 
host material in a locality. Cold weather causes reduced activity by the beetles, 
lower fecundities, and less concentrated oviposition. All of these factors decrease 
the likelihood that an outbreak of Nascioides would occur or persist in cool seasons. 


Where Nascioides populations are large and infested trees have hundreds of 
eggs deposited per square foot of bark surface, larval mortality is high. Many larvae 
do not appear to reach the second instar and it would seem that death is due to 
intraspecific competition. Where the population of larvae per square foot is small, 
little or no mortality is recorded in the early instars, the main cause of population 
loss being either Doryctes pallida or an entomophthoraceous fungus. The latter is 
particularly prominent in localities where the under-bark conditions are very damp. 


Generally speaking then N. enysi is not a primary insect pest. It is dependent 
on the susceptibility of its host plant or on the incomplete utilisation of available 
mature, overmature or damaged host-trees, for increases in its numbers. Tree 
susceptibility, in the main, is caused by factors that are independent of the insect 
and the host tree, but the effects of which may in some cases be lessened by silvi¬ 
cultural practices designed along lines already suggested above. 


There is some indication that red and hard beech are more susceptible to adverse 
conditions than other species of Nothofagus. Thus a tendency to believe that these 
two species are selected by or are more favourable hosts of N. enysi may exist 
in the early stages of an outbreak in mixed stands. In the high country where 
mountain beech is dominant it is the commonest host and in stands where silver 
beech dominates it is the commonest host. In old outbreak areas, preliminary 
surveys of dead trees indicate that after initial variations the species are killed in 
about the ratio in which they exist in the stands. 
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